14-3-3 mediates transcriptional regulation by modulating nucleocytoplasmic shuttling of tobacco DNA-binding protein phosphatase-1.
Tobacco DBP1 is the founding member of a novel class of plant transcription factors featuring sequence-specific DNA binding and protein phosphatase activity. To understand the mechanisms underlying the function of this family of transcriptional regulators, we have identified the tobacco 14-3-3 isoform G as the first protein interacting with a DBP factor. 14-3-3 recognition involves the N-terminal region of DBP1, which also supports the DNA binding activity attributed to DBP1. The relevance of this interaction is reinforced by its conservation in Arabidopsis plants, where the closest relative of DBP1 in this species also interacts with a homologous 14-3-3 protein through its N-terminal region. Furthermore, we show that in planta 14-3-3 G is directly involved in regulating DBP1 function by promoting nuclear export and subsequent cytoplasmic retention of DBP1 under conditions that in turn alleviate DBP1-mediated repression of target gene expression.